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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the noise of a pump motor 
by unequalizing an interval between the cylinders adjacent to each 
other in a circumferential direction, bilateral symmetrically to a 
center line of a cylinder block which is perpendicular to an axis of 
one cylinder, in a pump where plural pistons are reciprocated by the 
rotation of the cylinder block. 

SOLUTION: Pistons 8 are respectively inserted into plural cylinders 
of a cylinder block, and the pistons 8 are reciprocated by the 
rotation of the cylinder block 3. Each cylinder comprises a kidney 
port 13, and each volume chamber 7 is communicated with an inflow 
port or an outflow port of a valve plate 1 1 corresponding to an angle 
of rotation of the cylinder block 3. On this occasion, the cylinders 6 
are mounted clockwise and anticlockwise with angles 01-04 in the 
same order from a center shaft (q) of the cylinder 6 where the 
center line P of the cylinder block passes, and the cylinders 6 
passing on the center line P has an angle 05. Each kidney port 13 is 
positioned corresponding to the angular position of each cylinder 6 
on the same circumference on the axis of rotation 5. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are riot translated. 



CLAIMS 



[Claim (s)] 

[Claim 1] While inserting the piston which arranges odd cylinders in a cylinder block to a 
circumferential direction, and forms a volume room in each cylinder, respectively The cam plate which 
makes a piston reciprocate so that the volume room of each cylinder may be expanded and contracted 
with rotation of a cylinder block, The ports plate in which the intake port and the regurgitation port were 
formed on the same periphery made into the medial axis of a cylinder block, In a piston pump motor 
equipped with the KIDONI port which makes the intake port and regurgitation port of a ports plate open 
the volume room of each cylinder for free passage alternatively according to angle of rotation of a 
cylinder block, respectively The piston pump motor characterized by inequality-izing spacing of a 
****** cylinder to bilateral symmetry to the center line of the cylinder block which intersects 
perpendicularly with the axis of one cylinder to a circumferencial direction. 
[Claim 2] While inserting the piston which arranges even cylinders in a cylinder block to a 
circumferencial direction, and forms a volume room in each cylinder, respectively The cam plate which 
makes a piston reciprocate so that the volume room of each cylinder may be expanded and contracted 
with rotation of a cylinder block, The ports plate in which the intake port and the regurgitation port were 
formed on the same periphery made into the medial axis of a cylinder block, In a piston pump motor 
equipped with the KIDONI port which makes the intake port and regurgitation port of a ports plate open 
the volume room of each cylinder ; for free passage alternatively according to angle of rotation of a 
cylinder block, respectively The center line of the cylinder block which passes along the core between 1 
more set of ****** cylinders which face each other in the core between 1 set of ****** cylinders, and 
this and the direction of a path in spacing of a ****** cylinder to a circumferencial direction, Or the 
piston pump motor characterized by inequality-izing to bilateral symmetry to the center line of the 
cylinder block which intersects perpendicularly with the medial axis of two cylinders. 
[Claim 3] While inserting the piston which arranges odd cylinders in a cylinder block to a 
circumferential direction, and forms a volume room in each cylinder, respectively The cam plate which 
makes a piston reciprocate so that the volume room of each cylinder may be expanded and contracted 
with rotation of a cylinder block, The ports plate in which the intake port and the regurgitation port were 
formed on the same periphery made into the medial axis of a cylinder block, In a piston pump motor 
equipped with the KIDONI port which makes the intake port and regurgitation port of a ports plate open 
the; volume room of each cylinder for free passage alternatively according to angle of rotation of a 
cylinder block, respectively The piston pump motor characterized by inequality-izing spacing of a 
****** KIDONI port to bilateral symmetry to the center line of the cylinder block which intersects 
perpendicularly with the medial axis of one KIDONI port to a circumferencial direction. 
[Claim 4] While inserting the piston which arranges even cylinders in a cylinder block to a 
circumferencial direction, and forms a volume room in each cylinder, respectively The cam plate which 
makes a piston reciprocate so that the volume room of each cylinder may be expanded and contracted 
with rotation of a cylinder block, The ports plate in which the intake port and the regurgitation port were 
formed on the same periphery made into the medial axis of a cylinder block, In a piston pump motor 
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equipped with the KIDONI port which makes the intake port and regurgitation port of a ports plate open 
the volume room of each cylinder for free passage alternatively according to angle of rotation of a 
cylinder block, respectively The center line of the cylinder block which passes along the core between 1 
more set of ****** KIDONI ports which face each other in the core between 1 set of ****** KIDONI 
ports, and this and the direction of a path in spacing of a ****** KIDONI port to a circumferencial 
direction, Or the piston pump motor characterized by inequality-izing to bilateral symmetry to the center 
line of the cylinder block which intersects perpendicularly with the medial axis of two KIDONI ports. 

! 

j , - -■ » : : * - : < » ~ 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of a piston pump motor. 
[0002] 

[Description of the Prior Art] The conventional piston pump motor equips a cylinder block with the 
revolving shaft, two or more cylinders arranged in parallel, and two or more pistons which form a 
volume room in each cylinder, respectively. The end side of a piston is projected from a cylinder and 
supported by the shoe which always contacts a cam plate. When a cylinder block rotates, each piston 
reciprocates between cam plates and makes the volume room of a cylinder expand and contract. 
[0003] The ports plate which controls the discharge of a cylinder and absorption is formed, and opening 
of an intake port and the regurgitation port is carried out on the same periphery centering on the 
revolving shaft of a cylinder block. A KIDONI port is formed in each cylinder towards a ports plate, and 
the intake port or regurgitation port, and selection target of a ports plate are made to open the volume 
room of a cylinder for free passage according to angle of rotation of a cylinder block, respectively. 
[0004] Each piston per rotation of a cylinder block goes and comes back to a cylinder one time. In the 
stroke which extends the volume room of a cylinder, a fluid is absorbed in a volume room from the 
intake port of a ports plate, and the fluid is breathed out to the regurgitation port of a ports plate in the 
stroke which compresses the volume room of a cylinder. 

[0005] Although each volume room repeats "absorption" and the stroke of "discharge", the pressure 
fluctuation in accordance with changing of these strokes has the specific frequency component 
expressed with a degree type. 
[0006] fn=n-Z-N/60 [Hz] 

(Z\ the number of a piston, N; rotational speed, n= 1, 2 and 3, --; degree) 

This pressure fluctuation may make the whole equipment generate propagation, the noise, and vibration 
frohi piping to an actuator etc., when becoming vibration of a pump motor and the cause of the noise. 
Moreover, when the resonance frequency of this a specific frequency component and specific piping, 
and structure was in agreement, it may have been said that the noise and the generating level of vibration 
were increased. 

[0007] Therefore, in the axial piston pump, the frequency component of pressure fluctuation is 
distributed, and what arranged the cylinder 20 and the KIDONI port 21 of a cylinder block 22 in 
irregular spacing (irregular pitch) to the circumferencial direction like drawing 6 , and what [ arranged 
only the KIDONI port 21 in irregular spacing (irregular pitch) to the circumferencial direction like 
drawing 7 ] ** are known so that the level of a specific frequency component may not become large 
(JP,48-19121,B, JP,6-80871,U). 
[0008] 

[Problem (s) to be Solved by the Invention] In the conventional example of drawin g 6 , in order to 
arrange the cylinders 20 including the KIDONI port 21 to an irregular pitch on the same periphery, the 
array sequence of a volume room will be uniquely decided to the hand of cut of a cylinder block 22. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 

1 : 



6/6/2005 



JPjl 1-002181.A [DETAILED DESCRIPTION] Page 2 of 5 



Consequently, when the cylinder block 22 was rotated to hard flow, the array sequence of a volume 
room became opposite and the engine performance as a preliminary design may not have been obtained. 
Moreover, the cylinder block 22 according to a hand of cut had to be manufactured, and there was also 
fault of causing a cost rise. In the conventional example of drawing 7 R> 7, although only the KIDONI 
port 21 was arranged in the irregular pitch on the same periphery, if the hand of cut of a cylinder block 
22 : -changed, since the timing which each KIDONI port 21 opens for free passage with the intake port of 
a pWts plate and a regurgitation port would become reverse, there was the same fault as drawing_6 . 
[0009] This invention aims at solving such a trouble. 
[0010] 

[Means for Solving the Problem] In the 1st invention, odd cylinders are arranged in a cylinder block to a 
circumferencial direction. The cam plate which makes a piston reciprocate so that the volume room of 
each cylinder may be expanded and contracted with rotation of a cylinder block while inserting in each 
cylinder the piston which forms a volume room, respectively, The ports plate in which the intake port 
and the regurgitation port were formed on the same periphery made into the medial axis of a cylinder 
bl6ck, In a piston pump motor equipped with the KIDONI port which makes the intake port and 
regurgitation port of a ports plate open the volume room of each cylinder for free passage alternatively 
according to angle of rotation of a cylinder block, respectively Spacing of a ****** cylinder is 
inequality-ized to bilateral symmetry to the center line of the cylinder block which intersects 
perpendicularly with the axis of one cylinder to a circumferencial direction. 
[0011] In the 2nd invention, even cylinders are arranged in a cylinder block to a circumferencial 
direction. The cam plate which makes a piston reciprocate so that the volume room of each cylinder may 
be expanded and contracted with rotation of a cylinder block while inserting in each cylinder the piston 
which forms a volume room, respectively, The ports plate in which the intake port and the regurgitation 
pott were formed on the same periphery made into the medial axis of a cylinder block, In a piston pump 
motor equipped with the KIDONI port which makes the intake port and regurgitation port of a ports 
plate open the volume room of each cylinder for free passage alternatively according to angle of rotation 
of a cylinder block, respectively The center line of the cylinder block which passes along the core 
between 1 more set of ****** cylinders which face each other in the core between 1 set of ****** 
cylinders, and this and the direction of a path in spacing of a ****** cylinder to a circumferencial 
direction, Or it inequality-izes to bilateral symmetry to the center line of the cylinder block which 
intersects perpendicularly with the medial axis of two cylinders. 

[0012] In the 3rd invention, odd cylinders are arranged in a cylinder block to a circumferencial direction. 
The cam plate which makes a piston reciprocate so that the volume room of each cylinder may be 
expanded and contracted with rotation of a cylinder block while inserting in each cylinder the piston 
which forms a volume room, respectively, The ports plate in which the intake port and the regurgitation 
port were formed on the same periphery made into the medial axis of a cylinder block, In a piston pump 
motor equipped with the KIDONI port which makes the intake port and regurgitation port of a ports 
plate open the volume room of each cylinder for free passage alternatively according to angle of rotation 
of a cylinder block, respectively Spacing of a ****** KIDONI port is inequality-ized to bilateral 
symmetry to the center line of the cylinder block which intersects perpendicularly with the medial axis 
of one KIDONI port to a circumferencial direction. 

[0013] In the 4th invention, even cylinders are arranged in a cylinder block to a circumferencial 
direction. The cam plate which makes a piston reciprocate so that the volume room of each cylinder may 
belexpanded and contracted with rotation of a cylinder block while inserting in each cylinder the piston 
which forms a volume room, respectively, The ports plate in which the intake port and the regurgitation 
port were formed on the same periphery made into the medial axis of a cylinder block, In a piston pump 
motor equipped with the KIDONI port which makes the intake port and regurgitation port of a ports 
plate open the volume room of each cylinder for free passage alternatively according to angle of rotation 
of la cylinder block, respectively The center line of the cylinder block which passes along the core 
between 1 more set of ****** KIDONI ports which face each other in the core between 1 set of ****** 
KIDONI ports, and this and the direction of a path in spacing of a ****** KIDONI port to a 
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circumferencial direction, Or it inequality-izes to bilateral symmetry to the center line of the cylinder 

block which intersects perpendicularly with the medial axis of two KIDONI ports. 

[0014] 

[Effect of the Invention] The timing from which "discharge" changes to "absorption" of each volume 
room becomes irregular, and vibrational energy stops concentrating on the fundamental component of a 
rotation period by inequality-izing spacing of a ****** cylinder to a circumferencial direction in the 1st 
invention. In this case, the pattern with the irregular timing from which "discharge" changes to 
"absorption" when include-angle arrangement of inequality spacing of these cylinders arranges a 
KIDONI port corresponding to the angular position of a cylinder to the center line of the cylinder block 
with which the medial axis of one cylinder and the number of a cylinder cross at right angles in odd 
cylinder blocks for bilateral symmetry becomes fixed not related in the hand of cut of a cylinder block. 
For this reason, even if it rotates a cylinder block to hard flow, the same engine performance as the case 
whbre it is made to rotate in the forward direction is obtained, and since a cylinder block can respond to 
the! difference in a hand of cut by one kind, it becomes advantageous also in cost. 
[0til5] The timing from which "discharge" changes to "absorption" of each volume room becomes 
irregular, and vibrational energy stops concentrating on the fundamental component of a rotation period 
byjinequality-izing spacing of a ****** cylinder to a circumferencial direction in the 2nd invention. The 
nuftiber of a cylinder sets to even ^cylinder blocks. In this case, include-angle arrangement of inequality 
spacing of these cylinders The center line of the cylinder block passing through the core between 1 more 
set of ****** cylinders which face each other in the core between 1 set of ****** cylinders, and this 
and the direction of a path, As opposed to the center line of the cylinder block which intersects 
perpendicularly with the medial axis of two cylinders Or a bilateral symmetry sake, By arranging a 
KIDONI port corresponding to the angular position of these cylinders, the irregular pattern of timing 
with which "discharge" changes to "absorption" becomes fixed not related in the hand of cut of a 
cylinder block. For this reason, even if it rotates a cylinder block to hard flow, the same engine 
performance as the case where it is made to rotate in the forward direction is obtained, and since a 
cylinder block can respond to the difference in a hand of cut by one kind, it becomes advantageous also 
in cost. 

[0016] The timing from which "discharge" changes to "absorption" of each volume room becomes 
irregular, and vibrational energy stops concentrating on the fundamental component of a rotation period 
by ! inequality-izing spacing of a ****** KIDONI port to a circumferencial direction in the 3rd invention. 
In this case, in the KIDONI port of the odd number corresponding to a cylinder, to the center line of the 
cylinder block with which the medial axis of one KIDONI port and include-angle arrangement of these 
inequality spacing cross at right angles, since it is symmetrical, the irregular pattern of timing with 
which "discharge" changes to "absorption" becomes fixed not related in the hand of cut of a cylinder 
blcick. For this reason, even if it rotates a cylinder block to hard flow, the same engine performance as 
the! case where it is made to rotate in the forward direction is obtained, and since a cylinder block can 
respond to the difference in a hand of cut by one kind, it becomes advantageous also in cost. 
[0017] The timing from which "discharge" changes to "absorption" of each volume room becomes 
irregular, and vibrational energy stops concentrating on the fundamental component of a rotation period 
byfinequality-izing spacing of a ****** KIDONI port to a circumferencial direction in the 4th invention. 
In the KIDONI port of the even number corresponding to a cylinder in this case, include-angle 
arrangement of these inequality spacing The center line of the cylinder block passing through the core 
between 1 more set of ****** KIDONI ports which face each other in the core between 1 set of ****** 
KIDONI ports, and this and the direction of a path, Or to the center line of the cylinder block which 
intersects perpendicularly with the medial axis of two KIDONI ports, since it is symmetrical, the 
irregular pattern of timing with which "discharge" changes to "absorption" becomes fixed not related in 
the hand of cut of a cylinder block. For this reason, even if it rotates a cylinder block to hard flow, the 
same engine performance as the case where it is made to rotate in the forward direction is obtained, and 
sirite a cylinder block can respond to the difference in a hand of cut by one kind, it becomes 
advantageous also in cost. 

i 
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[0018] 

[Embodiment of the Invention] In drawing 1 , a cylinder block 3 and a cam plate 4 are installed inside 
the building envelope formed by casing 1 and the port block 2. 5 is a revolving shaft (shaft) which 
penetrates the core of a cylinder block 3, and the end side is projected from casing 1 outside. A 
revolving shaft 5 is supported by rotation freedom by axial hole 2a of the port block 2, and bearing la of 
casing 1, and makes one rotate a cylinder block 2. 

[0019] The cylinder 6 of plurality in parallel is arranged with a revolving shaft 5 to a circumferencial 
direction at a cylinder block 2, and the piston 8 which forms the volume room 7 in each cylinder 6, 
respectively is inserted. The end side of each piston 8 is projected from a cylinder block 3, and is 
supported by the shoe 9 which always contacts a cam plate 4. When a cylinder block 3 rotates, each 
piston 8 reciprocates between cam plates 4, and makes the volume room 7 of a cylinder 6 expand and 
contract. 

[0020] A cam plate 4 is attached in casing 1 possible [ **** ] through the support shaft 10. The ports 
plate 11 which controls the "discharge" of each volume room 7 and "absorption" is formed, and although 
not illustrated, it has the intake port and regurgitation port which carry out opening on the same 
periphery centering on the revolving shaft 5 of a cylinder block 3. The inlet-port path and outlet path 
which are open for free passage in these ports, respectively are established in the port block 2. The 
KIDONI port 13 is formed in each cylinder 6 towards a ports plate 11, and each volume room 7 is 
alternatively opened for free passage according to angle of rotation of a cylinder block 3 with intake port 
12a of a ports plate 11, or regurgitation port 12b. 

[0021] Each piston 8 per rotation of a cylinder block 3 goes and comes back to a cylinder 6 one time. In 
the; stroke which extends the volume room 7 of a cylinder 6, a fluid is absorbed in the volume room 7 
frohi the intake port of a ports plate 11, and the fluid is breathed out to the regurgitation port of a ports 
plate 1 1 in the stroke which compresses the volume room 7 of a cylinder 6. 

[0022] Drawing 2 expresses the arrangement condition of a cylinder 6 and the KIDONI port 13, and a 
cylinder 6 is arranged at inequality interval on the same periphery centering on the revolving shaft 5 of a 
cylinder block 3. On the same periphery centering on a revolving shaft 5, since the number of a cylinder 
6 i| odd (9 [ in this case ]), spacing of the ****** cylinder 6 is inequality-ized by bilateral symmetry 
with the center line p of the cylinder block 3 which intersects perpendicularly with the medial axis q of 
one cylinder 6. In the case of pitches, such as usual, the include angle between each cylinder 6 becomes 
the; constant value of theta=2 pi/Z (Z; number of a cylinder), but in this example, it is set as theta 
n=(heta**alpha n (n; cylinder number) which fluctuates the include angle theta of a ** pitch. 
[0023] From the medial axis q of the cylinder 6 along which the center line p of a cylinder block 3 
passes, include angles thetal-theta4 are allotted in the same sequence as right-handed rotation and left- 
harided rotation, and, specifically, an include angle theta 5 is given between the cylinders 6 over a center 
line p. About each KIDONI port 13, it is arranged on the same periphery centering on a revolving shaft 

5 corresponding to the angular position of each cylinder 6. 

[0024] vibration of a piston pump motor and the noise -- each volume room 7 " -- the causes of 
generating with main changing total of the flow rate which absorbs and is breathed out from the pressure 
fluctuation and flow rate fluctuation in accordance with changing of "and "discharge", and each cylinder 

6 a| fixed period - becoming - **** - this - it changes and the noise and the primitive period of 
vibration are determined by timing (period) and discharge flow rate fluctuation. 

[0025] The timing from which "discharge" changes to "absorption" of each volume room 7 becomes 
irregular, and vibrational energy stops concentrating on the fundamental component of a rotation period 
by inequality-izing spacing of the ****** cylinder 6 and the KIDONI port 13 to a circumferencial 
direction. That is, low noise-ization of a pump motor can be promoted. 

[0026] The irregular pattern of timing with which "discharge" changes to "absorption" for bilateral 
symmetry becomes fixed not related in the hand of cut of a cylinder block 3 with the center line p of the 
cylinder block 3 with which, as for include-angle arrangement of inequality spacing of these cylinders 6, 
the medial axis q of one cylinder 6 and the number of a cylinder 6 cross at right angles in the odd 
cylinder blocks 5. Therefore, even if it rotates a cylinder block 3 to hard flow, the same engine 
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performance as the case where it is made to rotate in the forward direction is obtained, and since a 
cylinder block 3 can respond to the difference in a hand of cut by one kind, it becomes advantageous 
alsb in cost. 

[0027] Drawing 3 expresses the arrangement condition of a cylinder 6 and the KIDONI port 13 as 
another operation gestalt, and a cylinder 6 is on the same periphery centering on a revolving shaft 5, and 
is arranged at equal intervals. About the KIDONI port 13, it is arranged on the same periphery centering 
on?a revolving shaft 5 at inequality interval, and it is formed so that it may be restored to the range of the 
cross-section configuration of a cylinder 6. Spacing of the ****** KIDONI port 13 is inequality-ized by 
bilateral symmetry to a circumferencial direction with the center line p of the cylinder block 3 with 
which the medial axis q of one KIDONI port 13 and the number of a cylinder 6 cross at right angles for 
odd number (it is nine also in this case). From the medial axis q of the KIDONI port 13 along which the 
center line p of a cylinder block 3 passes, include angles thetal-theta4 are allotted in the same sequence 
as right-handed rotation and left-handed rotation, and an include angle theta 5 is given between the 
KIDONI ports 13 over the center line p of a cylinder block 3. 

[0028] By inequality-izing spacing of the ****** KIDONI port 13 to a circumferencial direction, the 
intake port of a ports plate 11 and a regurgitation port, and the timing to open for free passage become 
irregular, and since the flow fluctuation generated every cylinder 6 also differs, each KIDONI port 13 
can promote low noise-ization of a pump motor further. 

[0Q29] Include-angle arrangement of inequality spacing of the KIDONI port 13 has the center line p of a 
cylinder block 3, and the irregular pattern of the timing which each KIDONI port 13 opens for free 
passage with an intake port and a regurgitation port since it is symmetrical becomes fixed not related in 
the] hand of cut of a cylinder block 3. Therefore, even if it rotates a cylinder block 3 to hard flow, the 
same engine performance as the case where it is made to rotate in the forward direction is obtained, and 
since a cylinder block 3 can respond to the difference in a hand of cut by one kind, it becomes 
advantageous also in cost. Moreover, since the part which becomes thin to the thickness between 
cylinders 6 by arranging a cylinder 6 in pitches [ circumferencial direction ], and dedicating the KIDONI 
port 13 to the range of the cross-section configuration of a cylinder 6 is not produced and the thickness 
belween the KIDONI ports 13 does not become thinner than the thickness between cylinders 6, either, 
the) good reinforcement of a cylinder block 3 is securable. 

[0030] The number of a cylinder sets to even cylinder blocks. In order to make regularity the irregular 
paltern of timing with which "discharge" changes to "absorption" regardless of the hand of cut of a 
cylinder block, Like drawing 4 and drawing 5 , include-angle arrangement of a cylinder 6 or the 
KIDONI port 13 It is inequality-ized by bilateral symmetry with the center line s of the cylinder block 3 
passing through the core r between 1 more set of ****** cylinders 6 which face each other in the core r 
between [ 1 set of ] the ****** cylinders 6 or between the KIDONI ports 13, and this and the direction 
of a path, or between the KIDONI ports 13. 

[0031] Although not illustrated, the number of a cylinder 6 may inequality-ize include-angle 
arrangement of a cylinder or a KIDONI port to bilateral symmetry in the even cylinder blocks 3 with the 
center line of the cylinder block which intersects perpendicularly with the medial axis of two KIDONI 
ports of spacing two cylinders of spacing, or 180 degrees 180 degrees. 
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* NOTICES * 

•f 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

•i 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. *j*** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Bnef Description of the Drawings] 

[Drawin g 11 It is the sectional view of the piston pump motor showing the operation gestalt of this 
invention. 

[Drawing 21 Similarly it is the arrangement state diagram of a cylinder and a KIDONI port. 
[Drawing 31 Similarly it is the arrangement state diagram of a cylinder and a KIDONI port. 
[Drawin g4l Similarly it is the arrangement state diagram of a cylinder and a KIDONI port. 
[Drawing 51 Similarly it is the arrangement state diagram of a cylinder and a KIDONI port. 
[Drawing 61 It is the explanatory view of the conventional example. 
[Drawin g 71 It is the explanatory view of the conventional example. 
[Description of Notations] 

3 Cylinder Block 

4 Gam Plate 

5 Revolving Shaft 

6 Cylinder 

7 Volume Room 

8 Piston j 
lljPorts Plate 
13jKIDONIPort 

p the center line of a cylinder block 

q The medial axis of a cylinder or a KIDONI port 

s The center line of a cylinder block 

r The core between cylinders or between KIDONI ports 



[Translation done.] 



htt!j3://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/6/2005 



I: 

JP,11-002181,A [DRAWINGS] Page 1 of 3 

* NOTICES * 

f, 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.4*** shows the word which can not be translated. 
3.1h the drawings, any words are not translated. 

:J ' , ..- 



DRAWINGS 




[Drawing 31 
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[Pi-awing 41 




[Drawing 51 




[Drawing 61 
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